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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device for controlling the 
potential of a conductor and reducing both 
leakage by punch-through and joining leakage in 
a trench isolation structure provided with the 
conductor inside a trench part. 
SOLUTION: The trench isolation structure 20 
has structures that an insulation film 4 is 
disposed on the inner surface of a trench 
provided inside a silicon substrate 1, and that 
doped polysilicon for which phosphorus is doped 
to the density of about 1 x 1020/cm3 for 
instance as the conductor 3 is buried on a lower 
part side inside a trench space stipulated by the 
insulation film 4. Then, a silicon oxide for 
instance is buried as an insulating material 2 on 

the upper part side of the trench space. There are some cases that the silicon 
oxide used there is formed by burying a TEOS oxidized film, an HDP oxidized film 
or the SiOF film of a small permittivity. 
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3 £ L"C, Mxliy y^ixi O20/ cm 3^ w g^ 
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* ^«f*se 0 

1 CO h7^^^ <b % 

JlfflE^ 1 co h 7 * co^ 2 cofl;1li<i|g 1 co JBSSrSf 

Sr«»-t"5 * 2 <^«fl[|^«R * flfc* 2 co®#[»^- £ * 
*Lfc|glO[p]&S5£, 

Bijf£^2co h7>v ? ^^60^2com«(c^ l coiSSSB^ 
S2(^S^^i:te^n7tm4coS^* J f 1 i:S:^'L 

ffjisa? i co h ? ^i?* 9<nymw(b\±, 

m^-cof? 2 w«BBI^«HlESn, 
BWE*3<7)SSt*^*2(OiH«fBfi % SWe*«fr{c»« 
«**2IE*co^W#:3g« 0 

[0 0 0 1 ] 
[0 0 0 2] 

[^*cok«] imffflcjsmcasi^Ttt, locos^i 



[0 0 0 3] HI 2 SSrJB^T h U>^(f(O*fi80jKo 

±^tt1**WMOS h^Vv^^ffM^ft. fll^cOM 

05 h 7 Vy^ * £««tt(c#pffii-5fctf>(::, MOSF 
7>^**M<7V>y ^>-S1S6 l{c M/yf*Rlt, S 
IS h U V-^p^ivl C V D (chemical vapor deposition) 

j: jfm Lfcs/ya >g£ft;^ 6 6 &mtb&/vX h U > 

[0 0 0 4] &;*b\ h U>^£|5 6 ScOfSfffliJ^v'y a 

coy— * • Ku^yf 6 2^iBK:SJx, huyfS6 5 
±*5<fci/y— * • Ki/^yl6 2±^IU9(:^-h 

&{fcllg6 3riSE»£ft, y — -X • KK>|62±^b 

[ o o o 5 1 mo s h 7 y ^ ^(OBMcii, y— ^ 
• Ky^yf62^i9 Qftmit^v */u«*<n«^(t 

6 5cofffe(^£r; h L^^^SB 6 5 coj^fftijco y — ^ • K U 

'So 

[0 0 0 6] Lri>U #*#3e«coflMfflfMSit*0. 1 
5 /unKDRtf^— /UJ^TI-ttii, m^iBHii^aK * 
0, EI 2 5T^t h i^>^-^6 5oojSHRi]coy— .x • 
-f VB6 2*»?>ffi?9E-t-affi€Jl3fi5 h L^V^S356 ScoJggfS 

£IS;frgH£U y— * • h>-fyS6 2Mtv> e y^ 
[0 0 0 7J cttSrl»ihi-S«c<i % h i^^cogg^&gs 

[0 0 0 8] ifc, h u-^«BcojEB^ja«-PStt*« 
[0 0 0 9] a2 5*ffl^tKSLtito^ 

1 «t<75#Bf*jff-c, ->y =L^mityo6 6i:jEtff 
yy^ySfS6icfti»g$^ 
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[0 0 10] ^CT\ PMi/V 3^«E±tJ(JrilStLfc 

*ltt. ±E<FtMOS h5^**{C:fcl*TfeH«T**> 

[0 0 1 1 ] -t - T. MJ;-5 y -^m^to 

Rib*** LTfi, ±JfiLfc#«a^U, H^yfBi: 

[0 0 12] r*u«r*ai-S*rit^-««:Bl2 6C* 
-To :<o±5iij*ii, «x.(iWBB¥i - 1 3 8 7 3 0 

RSixfcS/y =>«ffc«5 6 <t, v-y 3 5 6cn 

ftmctrnztitLmvitoitm 57 mm^mm 5 7 -c 

f:M^yf355^ti^„ 4*3, ^</>ffico«/&fj; 
12 2 5 <tH«T*fc<5 0 

[0013] jfrftttM 5 7 fiv- y 3 6 1 ^co* 

g\ ^Jitf^py (B) ^Tyu^^^A (A 1 ) ^£ K 
LfczKy v-y ^Vg^ f^yy^fY K (T i s 
i ) Jl, ^y^fyy^t^f k (ws i ) mm<n^]) 

1M Kl^, ^> (T i ) N ^y/fy (Mo) CO ct 
[0 0 14] Lrt>L N 112 6 {ZTH-rmfSUzteb^XIL h 
Tfc9, SittKia 0«f «f ii:S4t5*f 

[0015] hmmmmi 5 7 y 3 >mfo 5 1 <t *a» 
m 5 8 t(nrnxttmm%cm&'hz < 45 <t 5 awtt l 

xtiEmztiz^z ij(nxhzti\ 7D-f^yms 
y-^m«fc**s*6jisiBat*awi:b#*. 

[0016] 1127 (it, hi^>^ttrttc#«fle&S# 
i&^£«i***i- 0 11 2 7 {r^i-fS^ii, OTx.{f, ^ 
¥8- 1 7 2 1 2 4f^*i:BI^SiXt^5o 
tR7 1 rttc^fig^n^: hi/vf 7 2 <nrtBS(cffiSUR 7 
7*BR*ft, !6«l7 7^rt*aB*3J:Vh^>^7 2 



[0017] w«i7 8t?afi**L*ffinnrtictt 

Hi 7 4 **ftffli-5 ct 5 l-»*t &*lTV >5 0 
[0 0 1 8] B2 7tc*-t\fc 5*«*lwi3t^T*«Bt7 
8comi4:^[aSLJ: 9 <t1"5<t , l>L-yf 7 2 co^Md 

117 8co«fflrfir«i]»-t-5^5!^i:4^, ^coftJWi 
JBL^fcc0<t*5 o 
[0 0 19] *a*fo*t£7 1 comffi^O Vi 

Lfc»£\ ^msi7 8 com©: bunco vti-ixtf, 

ir^s, h u>-^7 2copn«i-fiFaE-rsN®^ai#««<75 

[0 0 2 0] Sot, h l/yf7 2cOSffiiJ{C#ft-f-5N 
*5J;W4M»#««7 lcomiiSr# 
&LxmWM7 8(Om&&fflmLtelli%&tj:tb-r^ ^co 

[0 0 2 1 ] ^fC, h L-V^COJgg|5(-^^-C*«JK^ 
^SlP(*»4R(C««i-5«^(i#MI¥6 - 1 4 0 5 0 0f 
4#MD3 6 3- 1 2 2 1 4 5 fe|jfl*$;h/T 
^37T\ fSHxfc±ifc LfcJ: -5 ^M^ra/uT^* 

[0 0 2 2] 

«ffi«rfH»LT, />yf^/u-CJ:5y-^^j:^ 
y £ t fcfcffitt L 5 C £ £ g 

[0 0 2 3] 

[0 0 2 4] *JBWIwffiS»*xi2E«<Oi|t3M<c»|l 
i: comic bffiflE LTV 

[0 0 2 5] *«0^(l^>5ft*il3fe«cCO^«^M 
l±, 1l«E*W«c«Htt, «««««« <t. *TE»«#<o 
«{4^r i MftUMft1-£M*p*> x ^ A <t $ 6 tcflt^t 
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7>"^?i, fitter l <r> b : ?>i?x9<n%S2(r>&mc 
*nw4»»4:SBttS4xfcj(Sicr>1gtt:*^i:. mia* l <n 
ffitt*^<n|R2co$SigB(c N SRl^NHHttrttME^tt. 3? 2 

us 2 $ *ifc s? 2 <^«st*^- 1 ^ Lt^m i 

WHSSSBi, SME$B2col;jKu, * l eo*«*SfttS4x 
Vv?* ^ 2 <^*l§(c3& l (Oi»a5S:gStt$ixfcSB 3 CO 

^<t£*Lfc3S 2 <D|IIS&gB£ BJTflESBKOh? 

> ^ * <n#jntttf t mc«ffir*mffiuttM s its 

(CS^E^tl, Stl?e^3COffi*rC*^-c0^2COffi*|5(±, HljfE 
[0 0 2 6] 

[^i^^^jsw^] <a. mmmmi> 

<A-1. K««^>**W(C«-5**(*:Kll<o#ai6(0 
ISULT, Hi {CD RAM (^Vtvy^RAM) 
1 0 0O«FB»WfffiiaSr*i-o 

[0027] glKJDR amco /. -t y -te/ugB^-Sr^yH] 
■cfcu, p^cov-y =>S«i±(cttS^coN^-r^/u 
IMOS K 5 SSmos h7^ 

X*F B 1<7»y 3yiSi|;3gNf-f^lMOS h7 

[0 0 2 8] Y\sl'?-9tffim : Sk2 0(±fJ pvSffilrt 

rslrtWTfRffliC, it*3iU, flSJx.fiyv (P) £ 
1 X 1 oSO/cmSgj^cofiSiC K-^Lfc K-^h* 

[0 0 2 9] -t LT, h ^^f-SBBW±»«JCJ4|ft|»* 
2> Lt, ffl?Ll£i/]) =1 ^mtV0i>m£>&t.tlX\,^5> o 
^ZX'&mtStlZi/D ^ismtmte, TEOS (tetra 
ethyl orthosilicate) ggffclif D P (High Density 
Plasma) gffkSI, *fc^«*c0/Js$/£ S iOF (7 7i 

[0030] wWj;5/j:««*OT/hS«i:*K«rttffli-6 

-it', h l-V^HtHS^ 0<7>Jb«|»::j|*J*£iT,fc h7 

[0031] /jib\ mn&3 M&m.® 2 srjra-t-sia* 

y-x • KM ^w^^Sa-f h i^*-»*tte£i:: 



[00 3 2] <A-1-1. h ^^3-ftMMm2 0c»ffi 
it^#m> ^^1*^2 0{±, b ^V^TIfl5ffli| 

(cj»*f* 3 h u -s^<»tmmzmimi 2 & 

rc*§-g-fc h7^7 7 -y- hcoy— h§*£'h$ < 1- 
[0033] ii^-coMOS i-fy^^coy- hftffico 

y — hKfkSSt0ff${±2~ 1 OnmfW, h l^^f* 
Ht«3S2 0CO±gffi(Cilgfi££*Lfc h7^77-y- Kco 
y- h***s, y- httffieoy— hS4<fc 9 t>7C# < 

[0034] ^<r>tznbi,at^ m&.v>)2(»m£te7— bm 

C i^HS LA\, CCO,& s h UV^Pi«it2 0(C*3I,> 
T(±JigB#J(C^fe 2 4rSJ6jiA/-C-^ScOT', iSfe^ 2 

>y»««it 2 o co±g|5(cffM dftLfc h7^7 T -y 
- h-coy- h^*(± N ^y- h^*co i o#co i wtic 

[0035] mi<»ffir&<nm.m^mz><, hi^v 

y^SltSit 2 OcOpfRiJcOv' y 3 1 co^HrtlCfiM 

-yKU-<V,l {mk. LDDltfflF) 7fcJ;t>-a:g{ 

[0 0 3 6] C ~ T% y — x • KUY >-S(coi/^T(i. 
^cold^lftP^coffifii^ias >o xMk t>£.M 
(Dt>(r)&y— x • Ku-r^gs l , huvy^i#ig2 

8(t«fit2 o^^cotcosry— x • K i—f >Jf D 2 , 11 

[0 0 3 7] -eit, L D Df 7 , y— ^- KMv! 
Dl, SI, D2, S 2*3«t05S U vy 2 0± 

^»^> J: 9 icy- hlftftJBl5 7»5E»$4x, L 
D Dl 7 coJSHSk«R5±aj|B»c{±^-v ^^fiHfi*« o X o (c 

y— hSffi6 75^a^sttT^5„ 

[0 0 3 8] ->U n ^Rfk:K-?«IA$ASI&IMi 

(c, s i ONHf (•yyavt^ytY h7Y K«) 4rtt 

c t x\ K-y h ?k y b y = yt«$n5«i 

» 3 *»c> •> y ySfi l ^co^F#fiJ|jBl£**«ifBI Lfc •? , 

[0 0 3 9] < A- 1 - 2. «6^)M4cOJ5[^c75^> - 

ct% h u-^y^pB«jt 2 o(c»ssi- 5 y-^ • kh- 

tttm&Xh l 0nm«±ltJ:ii:t 
5„ ccorci6(ci± s h u->y»8t«it2 0(ftte8UK4ff> 

0 nm (10 0*y^ hn-A) g^ir L, 
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ff^fi h ^>^mm^2 oco*an«c*5«+5«ffif*^#j 
[0 0 4 0] :«ia^ h ^>^#«*it2 oic 

H»tiy-^« Kl/>fyiDlt5<ttfD2t*t*3 

[0041] i y a ^Kiktt^lftlktttt (di 

electric breakdown) Mfct 3 o<7)-=E— Kri**> 5 £ £iXT 
^So iRItffEBD^lMV/cmKT^ 

5lfc*«#EBDrt^ 1 MV/c m< EBD< 8MV/cmC0 

4D5B^-K, Ifl#EBD^8MV/cmJ^±t\ 
7r £5— • y/l" -fc (Fowler-Nordheim) h 

[0 0 4 2] -JftjCi/y ^>l^lcOp p p«fiC^- K<7) 

ttlil00%M-Kt4«. B*— KKiSfift 

[0 0 4 3] mcmWIrZtiK «*.tf««*3 60*tt«r 
-1. 0V£U V— ^ • KU-f >J1D lco«ffiSri. 
OViU;®^ Pf#^IBJcf4 2 V<n«E^^»5 0 B 
^e— K«E»ttHRfl«iJr:tt 3 M v/ c m£Ui-e!g£i-3 4: 

SiXT*3 0, 3MV/ cmZVmm^k-tZt, felftK 
4<7}J5£ff>PS#t± x 2VT3MV/cm=0. 6 6 6 X 
1 06 C m=6. 7 nmi44 0 

[0 0 4 4] Ccofitfi, y— ^ • KUY yfD 1 (DWitL 

1. SVKRJtLfctfr&li, i61Mft4ftfl^ttnjUii 
Onm, «ag«JE^2. 0V"C\ ^Sf*: 3 c^Ufi^- 

2. OVCRSLtS^lt lfe»l»4<nJ¥$<npsHL|ii 

3. 3nm£#5 0 

[0 0 4 5] #6IWBt4<7)fl[$S: 1 OnmlJti LfcGOf* 
±|SB^~ K«tt£:%JtU «9S«EEri*l. 5V«^ 

[0 0 4 6] **3. lfe«l«4C0*S(i^r«i*ffi« r J»^*- 
^ h i^^^5>gi«3S2 0 co^® i£«T*co«Wf*cOfW«itt 

[0 0 4 7] w<7>^ y-* • Ku-f V'JicoflkSSSSJ: 9 
3«rBRLfch^^»R|*iat2 0^*5^-Ctt, 



3£y— vS^cn^tt^a^i:^^, $6^ 
114 eoflE* «r«#*-e»< -ra c <k j4«-C* So 

[0 04 8] **5 % J6HR4tt h ^fcO^CSot 
JKricSit, *«*3cofiiJSi3j:VTiffiS:iatr<fc9«cie 
RStiT^sas, #«(*:3fiOT±ffi^'>y = yfiEl (c 

3>*4S 1 <7>*{4£#Jt Lr*mf*3comi4Sr*^-r5 

[0 04 9] c Hl^flll*coRWJ-«S. hi/> 

f 2 0 ^issisff co-> y = vss 1 ci±, h 

^>^^mmm2 OcojEJFBSrHtpJ: 9(rJt«W*5*JS 
(1X10 17/ c m3g^) cO P K7lM4toffi4c 1 2 rt« 

2 ocOfSjfflcoy— • Y \s 4 ^mi)*h<n , QZM (OWtfi: 

[0 0 5 0] ifc, h L-Vf 1 ^8f«at2 0(7)^ffiijcny — 
* • KU"f>'JfD l*5±t/D2«rffltP<t9{- ; pj|«*«« 

t?RitfetlTV^5 0 
[0 0 5 1] ^— hSEB6l;±, h7VX7r-y-hoO 

K (WS i) f^y^yf^f K (T i S L) 

(w) , t/u^-^a (ad *fco^jnax*«*s 
tt, -ttL-eix^v^wWT^ERSnr^S. 4*3, h 

ERSttTV^So 

[00 5 21 *fc, h7^7r-y-hTGJ:H± 
■ ttt, h*BL^ER$4x, tTyHHBLIi^y 

^li^^l, fe6t^^y^fy>'yt>i' Ki v 

^>yf^ K@^i°^s->y ks, fcstMi^v 

[0 0 5 3] -tLt, y— ^ • Ku-fyfD l*5j;tjcs 
2t, HdBLirfitf!/ hl^y^ NBCSriii: 

[0 0 5 4] an:*tJ:9{:, 5/y = >S« 1 _L£S 
0(Cil^iA^n-C^Sc 

[0 0 5 5] -5: LT, iffiiill 0±(Ci±^ h U—^ 
/- KSNd*ER3tU ^M/-^y-KSN(t y- 
^- KK >'gS 1 iyJ:t^D 2{C^ |> >?y — K=> 

[0 0 5 6] ^ h U — v^y— KSN(±^^^N°v-^*1g^ 



-f\s—Y (H**-f) k, *M — i^y-KSNityu 
[0 0 5 7] * h vV- KSN^JB^Ji, — JftW 

ft^^y^vae^ttii, mznrnm (interior t yP 

e) , SILRfSiM (exterior type) £ P^fF £ tL 6 § * CO 

[0058] * h v&^Ltz^mmmmm 
^a^toiu, o*fctti co2tt7 ? — ^tisttt-t- 

[0059] ::t\ i2*fflt^ Bii:*tDRA 
mi o 0%:Mj8 l 'fZ>tz£><n-?x?s<? — xn—m*^ 
To B2f4, MOS h7Vy^^^*M^« 

So -5: lt> h7>^77-y- hTGcolE^itS 

V : L) tgag^PS U^-* : S) cORft/U— /l, (L 

/S) (40. 15/im/0. 15jumt#)^ t'y 

B L C0iSffyU-/U (L/S) [40. l/im/0. 2 /1 m 

[0 0 6 0]fe hl^yf»I«jg{±, fi5tt«*AR 

[0061] <a-2. mmmft>Mc^ aic^tD 

RAM^iffKo^tRBBtS, sr. y 
[0 0 6 2] JWlffi=0V, 

y— • KKyfD 1 cofl;fi= 0 v, 
y— * • KKyfD2(Dttt=l. 5V, 
y-^« KKyiS2Wttt=l. 5V 0 
:^)J:9WTl:ibVt v 2««coy-^coy 
^%x.<bixS 0 
[0 0 6 3] *co 1 07^ > LI =e yJS 1 k y — * • K 
U-f»fD 2IB<75PNjSS^-Ceoy— ^T**>9 , ftHOlo 

t)\ y-;* . KKylD2ty-^- kk^Idi 
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[0 0 6 4] PNS^r-coy -*i4, pn^^-cco 
Eftfi^ft (IT- h 7 5/ ^7 y ^ h h y ^ y y ) , 

m 1 u*+*«4mw& 1 3 sr&tt* c i -c% .ss^tt 

ClTS r <t «:/]^ < TS 0 

[0065] ^ h is^ftMmmki/y ^^m^&tcn 

[0 0 6 6] -t'-C, HUV^««lig2 0rt»cOa»« 
*3<^«ffiSr- 1. OVCLt, yy^ySSUhu 
>^P§«ii: 2 0 k <o J&fficoft^- < TS - k 
X\ *B' * >7 * >\r— iz J: 5 ffi«E y—^SrBSCCtds-C 

£S Q 

[0 0 6 7] f tob*>, #«*3co«{fcS:A«ffil--t-S 
<t , h U 2 0 iagc0flrH4 h l- >^5>BI« 

3g2 0*>e>fll^*i*|fillc*S:$(t, igM*-/M43l# 
o«+e>4x5co-c, ->y a ySffii £ h ^V^l*«i£2 

[0 0 6 8] PNS^:J/^7^1. 0V£ 

^»ftfc»^co, 2<o3F*E»»«{c*t-t- 

[0 0 6 9] *«Jfe»*l x l Ol8/cm3(c^j-LT 
14, SSJUSO. 03jum, *#3. 3Xl03V/c 
mi*5o ^FM^Sit 1 X l 0 17 /cm3{c*j-L-C(4, 
^^S*M0. ljum, *#1. 0Xl05v/cmii 
So ^M*»*l X l ol6/ c m 3{-*j-LTf4, 
*0. 3/im % l:#0. 33Xl05v/cmi:45 o 

[0 0 7 0] BtWvU— 0 . 1 5 m«Ti^9i^ 
T^4, h ^>^5>Htfllifi^«7) s O. 15/im«Ti45 
co-c\ h u>-^K8«3g2 ocoi^ffflcoy— ^ • Ku^y 

««*SlXI0 17 /cm3^S*iU ItLi^PS 
WWIScl 2co^F*6»»ft*lB:<i-SJ:5(iK^L, 
*mf*3cofl;{i(4- 1 . 0 V(c|3:^:i-So 
[oo7ii 4i\ y— ^ • H>-fyl^pitfo5P 

l$lEm{iLk1r% 0 

[0 0 7 2] <A-3. mmJjfe>aT. RiSXSSrW 
«-^i"WrEI2T'*5 5ig3~|g| 1 6 Srffl^T, DRAM1 

[0073] st, H3«^i-is«w*5^"c, yy^y 

cov-y nyiftgox 1 4-ffMTSo 

[0074] w:, H4jc*i-xa«^iN-c, ^>y^> 
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^ffMffl-^* ^ N F l ?rMt5o 

[0 0 7 5] H5(C^i-Xg(CiQ^T, i-UV^ 

M^^NF 1 Srfflt^Tv^y = >»{fclKOX 1 *5i 

fTReMlti, 2jfoW*v (B + ) S:>f*^ffi 

[0 0 7 6] 4*5, h is^cnmft&mttMb L/c 

[0077] it, h ^^TRcnm^it^m^mm 

t5#»ftgii:<totSfc^ lOOnm-1000 

OOnm (0. 3 Mm) C0^£i-T5 0 
[0 0 7 8] *Hj»<nflg»C*5t>-C«0. 15m 

mCO|£f+/i — /u^rfi^L. h u V^T Rcoffi p-+jS6ttj|fl 
0. 15 Mm^t^o 

[0079] #:(c\ ieC/Ttigicjo^t, ht/yf 

TRWBffi*ESrJft»ftL, 1.0 nmgftco-yy 3 yg£ 

WMPL^ttHL, lX10lVcm3gScOia 

[0 0 8 0] jfclc. |7H/TtIg(3^t, J5£ 1 0 
nmSt^vy nyffbgNF2^I^CMl, h 

uyfTR(7)iBiB(7)*>y 3 v»fld»ox 2&«ofc 

ft, y y«: 1 x l 020/ c m3lt^i« i: K-^Lfc 
K-^h^y nyfDPSr, M^liCVDSIUo 
-C£ffiWl£JB/*U I- ^>^TR£*I#>iAft\> 

[0 0 8 i]*t, 18{:^tig(:io^t, cmp(c 

hemical Mechanical Polishing) J: -5¥SfbAQfS(C J; 
F 2^fiut5JX' K— ^ h#y y 3y|DPtfe 
[0 0 8 2] Rid, H9lC*-rxa{-fc^-C, R^ttK 
/h^yv/y^yfDP^BJ:^:, hi/yfTRrt 

fc K-r y > y 3 yiDP^«i»3 a 0 
[0 0 8 3] jfei:HWLt<t?c, K-^h^ 

y > y 3 VSD P «r|»* Lfc*IC«i6&tp|6»4h 2 <7>« 
££ftffi-Ck 1 0 0 nmttS^S^b, K-/hf y 
^y^ylDP^i&j:, h u-^TRcoBHnffi, i" 



y 1 cO*S^*P> 10 0 nmSiti^- 

[0 0 8 4] m^. m i o^^-rxgdio^T, 

3co±(fBSr, Wj*.«S iOFl (7 y XKAPlMbK) S 
F T*ffitf>i£tj\> S i OFBtfi0»Jx.tf(ftaC VDfiffitt 
CML, Tlf«»l*CMPJCj:9 3pa{t;LTI»*+ 

[0 0 8 5] W:, H l lic^i-X^io^T, v-y^ 
xlfii cot3iJ^sco{ig(cffiai-5i^^*T'S iOF 

CMPKJ^VfflffcfcfToTfeJ;^ IKt^T, S i 
OFfSFOftiiAtttl, *flE*co*«=T-Cff9o 
[0 0 8 6] 0 12(:^tlSC^^, 

Sco->y =i>mtmox i £^y^y^(cj; OBfc^L, 
'>y co*B«rami$-a:5o dco£#, v-y^ 

VlfcfbfllOX l^^y^V^'U- hi, SiOFlSF 
OOoi^^lx — McH^L, SiOF«SF^'>y 

[0 0 8 7] ft}:, li3}:^til(3i^, v-y^ 

ySffillCJI^ 2-10 nmcoy- hKffc)K5SrS i 
02*>Sl/MiS i ON (v-y 3^^-*^>T h9>f K) 
T'ffM-TSo S i ONIt N 2 0, S i 2 H 2 C 1 2**^ 
LT, LP (fiJE) CVDl:i' f J7O 0-7 5 0 < CcOffl 

[0 0 8 8] ftC Hi 4IC7n-*-XSJC*5t^T, h 

^fkBS5±(w, 7j?y *>y ny^^t^^y^fy^y 
K (WSi) iciOy- hltie^lR^CML 
hiS 6 ^ <h Lt y y^f 1 x l 
016—1 x 1 0 IV c m3(OlS(;ffi A L t L D Di 7 

[0 0 8 9] ftC Bl5i:*tiaCS^t, ^iffifft 

Kf>7t~/n»«uiswsrjBfifc-t-a 0 -t lt, K** 

-^ftllSW^^^^LTti (As) ^ThV^l 
xi0 17 /cm3gt«(:aAL V— ^ • 
>ISL DL D2, S2SrMt5o **3, DRA 

[0 0 9 0] JfcU, 1] 1 6 ^ZTfkiTJLmz^ T E O 
S8S*>5-^MiB P S G (boro-phospho silicate glas 

s) m&±mmcmaiLxmmmmmi o*#/*-rs 0 
ami&suRi outttfy h»B L^^^iA^ti, s/^, 

[0091] ^cot^, ■njKiHKi ozmmLxy-x 

• KU'-fylS lioit/D 2(^a-f5^ h i — vV — K 
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^tDRAM 1 0 OcO«^q#^»tl5o 
[0 0 9 2] #:fe\ d 1 6{C*5^T(i*6**l»4^^y 3 

>mimo x i i •> y a k»N f 2 tMft* * *u le 

•>y 3^f^NF 2T*«ricSixTv^5 0 

[0 0 9 3] < A-4. ftMH»*>fitJbBW! Lfci 9 
M> UcJ;ixtf % h t-v^g[f#lig2 0 

#«#3(cA«ffi«r4-*.a«fiai/cCor^*(o-e, ^>y 

MOS h 5 * WJ-*5<t *Rib L 

[0 0 9 4] h ^V^co±|?r41'J(^m^cO/h^^ 

[0095] »«*3 i^y a^aasEi ^cor^sc 

^>1D l*3<fctfD2 £*®{*3 H10 

d 2 1 mm» 3 i (nffl^m^ic ± s»hr 4 

[0 0 9 6] <A-5. >JW±KWLfc*3BW 

V^^T-V (W) % $g (Cu) , T/U^nr>A (A 1 ) 
^lit-f K (WS i ) N =iy</u hyUf-f K (C o S 

i ) , ^^>v-y-y-^r k (t i s i ) ft y 17-^ k 

3 2«rttfflLtt)fi^ 0 fc*5, 11 1 7*5j;tfl2 1 81C*5 

[0 0 9 7] K«CO»iftxa*(Oj|R«La*#!ti-S <t , 
ii5Hl^;S:^ri"SW, Cu, WS i , CoSi, T i S i 
a s *3b-Cfc5 0 fcrtfU W^Cufc^co&JR*t3 1 

0 2 , S i NioiVS i ON*^lftlMtK(t"t?4<, 
ii7(OTtJ:9(^ tetKR£&JRtt3 1 icofflic^y 

sift«*r?B*i-ft 0 ^jicio, mmm&mix, v-y 
mm y ojRBSrisirc* 6 Q 

[0 0 9 8] <A-6. SB»«2>«±KWLfc*«W 



{^i^itecoTgffi 1 (cjs^T.fi, 3 riMfelt^ 2 £■ 

(i^fl;f$3 tmfficn H^y > y ^^^ti^iAA.fi 
«JS*«ffl+S*s, #«#3^±aL^cfc9(-&JlllW3 
l^>y K3 2T-**£*lS»frtt, HH9{C7^i- 
*«fr3 £3^** mi 6 i^PfldT i NSI 
1 SSrEKi-Stfit^ T i NSIl 5 75^<y T ^ ^/u<!r 

fto-c, *>y3yi&i*t3it<^BsaiM^ ^ji^ 
K— h#y >-y =>-^s»iiitifc3^^^ 

1 6 1 y—x ■ ki^t >mtc»ffliti onmSA±m-rj: 

9Cf5o fc:fe\ T i NBtl 5C0ftto<9(CT a NBt"Ct 

[0 0 9 9] <A-7. SJBW3>«±|ftKLfc*«W 
1 t^*5V ^TJi, h u ^^^gffS^'2 0 

jtSc $ ixfcifeswBt 4 c/)f*iffi!ia_h{ r 3 a l ^ 

fl*2(nffS^5J; ^]?< iot, h ls^fttim$k2 0(7) 

[0100] <c*5, «mfll3 Aii h is^mTMiSHZffi 

[0 10 1] <A-8. *»«4>H±RMLt**(S 

JFM^tLfcDRAMCO«^^^L7t^N SOI (silico 
n on insulator) SffiMD R AM^ffM1~^4i^T^ P 

[0102] irttt>h^ m 2 1 iZTT.-tx 5 ^> y >- 

«tRl±tffl«>a*ilKUiBXS:#L, Stoi&^Bftfkfflt 
BX1CSO IlSO^LtSO iSilA^M^ 
tlTt^o *LT, SOIiSOtOSffirtCtthi/yf 

[0 10 3] SO I iiSOcOj¥$.^ M^^5>(|t«it2 

0<ojKa^»&a»ii*i*fkiKBx*r*coiE«7j5fi< ^ 

^^>o t>*>-%^ 1112 iC/T:tJ;9(:PS^ie«lf 1 
2 ^r^ft-Sr.^'C', v^y'ny^K fcofc3b*<!:tB 

'So 

[0 10 4] <A-9. ae»«5>«±RWLfc*«* 
(w{8***^«<Sl«w*3l,^X , fi, S£Ji«*S0. 1 /i m 
S«t*5^»B*»«l x 1 0l7/cm3^Sfpi L N 
IftJ:^P^««S«tl 2^tt*»«*ffi<^SJ: 
9(c^SL, Wmft:3cofl;te(i- 1 . OVCKfSi 
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At lt*3 0, mm#3<nnm*mmf%x— 1. ov 
4 «:« x. <t -r 5 c 1 1> -c * s 0 

[0105] - kX\ Witfy7 

[0106] < b . mmmm 2 > 
<b-i. mmmf&>*ftmc&&*mfcmwcr>ni&<» 

MU2kLX, 12 2CDRAM1 0 0 AcO^BSfHH 

i-SKW 5o 
[0 10 7] IH 2 2Cte^TDRAMl 0 0 Ali N 

[0108] gMffiMiK^^AASfi, y— * • k 
W vgcofliffi^S^v ^T#«fr 3 comfit g JfoWJOK 
m^rAt**)^ «KVcc(cSE«!Sti5<!:it 
V-^ • Ki^>rvaD2*5J:t/S|[*#:3«cg8ttSn 

[0 10 9] 12 3(:§il(iS|{S^f AAS^M 
#»J£r*1~ 0 El 2 3 dSJ^T, PNP/^/f-7h7^ 
**Qlco:n* y*^*ffiVcc«rtfcl&-t--5«aiPS lie 

1-Z>mMPS2lZ.&8t£tiX\,*&o PNP/^/f-7h 

M£tiTl^ 0 y— * • k i^-f yfD 2 fi^ .xh^ 
y-KSN (Hi MB) 

y-* • KKyiD2^Lt^l>i/-y/-KSN 

lzWffi&W9l£ti&k* PNP/W/f-7F7^^ 
[0 110] tLT, NPN/^/f-7 h7y-y^^Q 

2co3i^ ^^^ilps 2iiSBBtsix, =n^*a*Stt 

^-^SiC^^tL, »ttR4<OflfcJWIB*«SflB«ffi^aE 
— *fi* fiStRi 4:R2i^SBI«y— 

fittR 3 t R 4 t Wfttty - KND 2 <titf|:3 K 

[0111] <b-2. as«»f^>»c(c. smwumm 

h7y^^Qi^7Lt^5»^ WPSliP 
s 2 <t^^(e(i««c^^ L iX'f 1 , SBfcy — KND l 
&-v c cxfoz>cnx\ NPN/^/f«7F7y^^ 
Q2ii^>--tH\ J^ittRPS2IBUfe*attt*fi* 



[0112] igiey-* • H>^yfD2^it^ h 
i^-^y — KSN«c«?Bf30 s tf»Six^»^ -t-fc;b*>p 
h7y^^Q l tf*>yt1&k*tilzm 
3\ IIP SUPS2 ircoPfli-«jE^ijEix v — 

KNDltntfi(i-Vc ci^J ti«<ft»9, Sfitty — K 
ND l illP S 2 i^Rg(c««K^»Kix5 0 Sfo-C, & 
lS<hlilPS 2mzmMt>mtlZ> Z klZtj:*) ^ }££rCR3 

tR4coiafit«tcott:*-C\ 8«y-KND2<otffi, -T 

4fc*)*t*3c0tffi^-Vc c • R4/ (R3+R 
4) CT^^ n 

[0 113] #33 % gift^iSiJ^lV^T^AASiiDRA 

[0114] 1*^^*5, DRAM(i(H2 4(l^i-J: 0\Z 

WMA£, y y ir/UT U-<MAco/^i22(clBS:^^L, 

2Zia»PC£*«;tT:te9. H^yf»*«ifi2 0 4^ 
«o*^»«fflltt, p*-=ey-feyuMCioJ:t/aj22lElBPCSr 

5£ P C ^-C»«# 3 \Z g A«{£«JW1 v^ir A A S £ 
jg$H-6C<tT\ H2 2l:*tidESrft5ctm 

[0 115] <B~3. f^ffl3»*>^ M/— >?y— KS 

isfcS^Hi, .x h vV — KSN(cS8lKS*Lfcy— * 

• K^-fyfD 2cO«ffi(C*^^-C#tt#3cO«ffi*g 
*»2 0f»il*fttMOS h9>^^IBt*3ltS^ 

[ 0 1 1 6 ] < B - 4 . h u 2 0 

a\ y y -t ,-um c *j j; w« a ews p c ^ » t *ii 
3*WKflfc*&|^ y— * • Ku-r^il-co®^ 

[0117] z mmM&^tzMztimfr'PtiK 
ki>iwmittmiztez<r>x\ mMim^tzfr^is^-Y 

x*mftmm<osmiktf-*im t * s» 

[0 118] &*>\ JW±KWLfc*«Wlcfi553ll6<n?|g 
ffii*5itJ 5 2ir*5i^Ttt, h is>mmm36;2 0(CJ:o 
tmos h 7 ^ W«$n^^K:ot Lfc 

MOS h9V^^^»»CRR*S*L5fcW-C?tt<C 
[0 119] 

mmmhm ^mizm^tn^mitm^m^mm 
{zxtin, mmmzffife(omi±& j **L&zkxbi<'>'?- 
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[0 12 0] *«WJriR5Wf*J5 2E*<75i|£i(|#:S»- 
[0121] ^93£ff5m*«3fEtt<n^tt&Wc 

[@E<ofiSj^tftPJ] 

[0 l ] *3§^(a3S^#ft;j£B<o||ffico^fi 1 co« 
J*SM»ip]i- S»rE0-C,fc So 
[EI 2] #fg^C#.S*iSE&giBco3gfeofl2<i l cofll 

[0 3] *ftmcmz¥mfoms.(»nM<nftmicnm 
m 4 ] *mnici%z¥mfcmm<r>mMmm i co®i 

3tX*t£M0J!^-S0T?;ibSo 

[0 5] *^^(c«5^#^ficoHJ!igco^|iicoSlJ 
[0 6] *«W{w«S^*ft:aS«<o||Jfeeo?|?ffii<oBi 

[17] *«Wtc«S*i»«:|K«w*Jt^lBl«o» 
ifilg&lftUl-t-S BIT?*) So 

[12 8] *HB^(c^5^^Sc7>^fficoff^l COM 
iSISSrSftW-t-* 11 T**> -5, 

[HI 9] #3g^(^S#^{#i£BcO*jfec0^flgi co§!£ 



[n i o ] *&mzg<kZ¥m-ftmm.<r>nm(nBm i co 
[nil] *&miz&&*mi*mm<r>mi&<nmtii i «o 

[Hi 2 ] *l§B^(C^S^*f*SI^CO^COJF^ l CO 

»3SxeSrlftW-*-5ia-C , *)4. 
[113] *3g0J^t3S^*tt^Sco||ffico^<i i co 

ttifi IS *lftW i" -5 0 X h So 
[114] *3§0J?{c#.S#^ft^Bco3|j&cojgfig l co 

[115] **W«rffiS^*#K«w*Jto?g(8 l co 
RiftIg«:3&9!1-.5 Iffc So 

[ii6] *&m~&z¥m&mmc»mM(nBm i co 
[0i7] *&mic&z>¥mft$im<nmM<rmm i co 

[018] *^^i^S#«fr^Bco*Jfecoff^ l co 

mm i w«**iftWi-SH-e*>s. 

[019] *%W\c&&¥mW-%im.<n-MM<F>Bm 1 co 

s^a&j 2 <nm^mm-t^mxh^ a 

[020] #38f! Icfli 5 *N*f*:3£fi<o3li6ro jgffi l co 

3 co«fig?rtjiP^i-S0r*foSo 

[021] *^w{u%z¥mfo3im.<»mffi.mm i co 

4 CO«/&£tftf^S If*) So 

[02 2] *^0^{C«S^#:iSScO||JficO^ 2 CO 
«^^fftB^i-5KiTffi0T-#) So 

[02 3] *^{C^S^frilBco*Jlco^2co 
ift«^J»->^7 i Aco«^^tft^i-S0T-foSo 

[02 4] DRAMW-^/iM^USfltSiffe 

So 

[025] '&X(nb\s>?-frffim&<»mtiL&mn-t-z 

0-CfcSo 

[026] t^*co h u>^^mmm<nm^mn-t^ 
[02 7] figjfcw h \s's^'*mmm.<r>mf&ik®m-rz> 

0T-#>So 

[^f^tftw] 

2 f&Jftt. 3 igmft, 4 ft&Mk 15 T i N 
Hk 16 = h», 2 0 hVv^JHUJt, T 

R huv^o 



[03] 
* * * * * i-T —nyi 
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[Hi] [12] 



100 TG TG TG TG TG TG 




2 rigiH® 

3 : mm** 

2 0 : hUV*#tt«8 



IB4] [0 5] 




Ii9] 
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3EJ OX1 




1 3] 



SF NF2 5 



[014] 



[Hi 5] 



f '0X1 SF~~NF2 N ? 




[016] 



[117] 




[Hi 8] 



[019] 




1 5 : T i Nl 16: DV^hgB 
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;H2 0] 



[H2 1 ] 





[112 2] 



[02 3] 



1QQA 





AS 



[H2 5] 
L/ Si Oz V 



-PC 



66 



-65 
61 



[02 6] 



Si 02 
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(51)Int.CL 7 

H 0 1 L 21/8242 



HO 1 L 27/10 



F I 



6 7 1 C 
6 8 1 D 
6 8 1 C 



F^ — -M#%) 5F032 AA01 AA35 AA39 AA44 AA45 



AA48 AA54 AA70 ACOl CA14 
CA17 CA23 DA02 DA04 DA23 
DA25 DA33 DA44 DA53 DA60 
DA78 

5F033 HH01 HH04 HH08 HH19 HH27 
HH28 JJ04 JJ08 JJ19 JJ27 
JJ28 KK04 KK08 KK19 KK27 
KK28 MM01 MM12 MM13 MM30 
PP06 QQ08 QQ09 QQ11 QQ16 
QQ58 QQ60 QQ64 QQ65 RR04 
RR08 RR11 RR15 SS11 SS13 
TT02 TT08 VV04 VV06 VV16 
XX28 XX33 

5F048 AA04 AB01 AB08 ACOl AC 10 
BA01 BA16 BB05 BB08 BC03 
BC05 BC06 BF01 BF02 BF03 
BF06 BF07 BG14 BG15 BH07 
DA27 

5F083 AD02 AD10 AD24 AD42 AD48 
GA03 GA09 GA30 HA02 JA05 
JA32 JA35 JA36 JA37 JA39 
JA57 KA15 LA01 LA02 LA28 
LA30 MA06 MAI 7 MA20 NA01 
NA04 PR03 PR06 PR 12 PR21 
PR36 PR40 ZA09 



